Abstract-The construction sector plays an important role in the national economy through strengthening and enabling other sectors. Construction provides basic amenities and infrastructures that support social development. Despite its important contribution, the industry is still saddled with serious problems such as poor quality, low productivity, poor image, economic volatility, bureaucratic delays, and cost overruns. With an eye to overcoming these problems, this paper proposed a study on supplier-contractor partnering and its impact on construction performance.
I. INTRODUCTION
The construction industry in Malaysia is among the major economic sectors that contribute significantly towards the economic growth of the country. Over the last 20 years, the industry has consistently contributed approximately 3-5% towards the national Gross Domestic Product [1] . Construction plays a central role in driving economic growth and socio-economic development due to both its growth-initiating and growth-dependent nature [2] .
Malaysia is currently in the process of industrialization, of which the construction industry plays a crucial part. This is due to the fact that it provides the economic and social infrastructure for industrial production and reproduction. Basic amenities such as roads, airports, railways, ports, hospitals, schools, housings etc., are needed to improve social living standards and quality of life, which in turn, promote better utilization of physical and human resources [3] . Realizing the importance of the construction industry, the government has allocated a large amount of the budget under the Tenth Malaysia Plan (2011) (2012) (2013) (2014) (2015) , to enhance the growth of the construction sector and thus transform Malaysia into a developed country. In line with the aspiration to become a developed nation by the year 2020, the provision of world-class infrastructure will be developed. Fifty-two high impact projects worth RM 67.2 billion will be implemented towards achieving the national mission. The prominent infrastructural facilities include building roads and railway networks that will lead to key ports and airports [4] .
Nevertheless, the Malaysian construction industry as a whole is underachieving. There has been disenchantment with the industry's ability to deliver projects on schedule, within budget, and of acceptable quality [5] , [6] . It is salient for public projects to be completed on time, as clients, users, stakeholders, and the general public's usually looks at project success from the macro view [7] . Studies reveal that 90% of Majlis Amanah Rakyat (MARA) projects are experiencing construction delays which decelerate the implementation of MARA strategic planning [8] , [9] . The Malaysia External Trade Development Corporation (MATRADE) project also faced nine years of delay with a 70% cost overrun due to the abandonment of the project by the original contractor and the resulting appointment of another. Meanwhile, the second Penang Bridge, which is currently under construction, has been delayed for more than 12 months due to additional technical challenges that were not considered in the early stages. Additionally, the second bridge is facing quality problems; recently the exit ramp connector of the second bridge of Penang collapsed and killed four workers [10] . This incident will clearly affect the expected project execution date of September 2013.
Similarly, the Sultan Mizan Zainal Abidin Stadium's roof collapsed in 2011. The RM292 million stadium roofs had first collapsed in 2009 due to a damaged steel structure causing injuries to five workers [11] . The damages loss was estimated to be between RM15 million and RM25 million with major causes identified as faulty design and low quality materials. Some other predicaments included the crack at the pier heads of the Kuala Lumpur Middle Ring Road 2 flyover, and Puchong Jaya flyover, and the collapsed of the Kuala Dipang suspension bridge. More recently, the collapsed of the lightning arrestor from the top of Menara Umno in Jalan Macalister which crushed seven vehicles [12] .
Furthermore, the private sector is also suffering from project overruns. According to an April 2013 National Housing Department report, 191 projects were considered -sick‖ while 30 projects were delayed. The delayed projects were defined as having time overruns between 10% to 30% compared to the actual schedule while -sick‖ projects were either facing time overruns of more than 30% from the actual schedule or elapsed purchase agreement [13] . From the statistics, it is obvious that the housing industry is facing serious issues.
With the aim of overcoming the mentioned problems, previous researchers have investigated the relationships between the client, contractor and consultant [14] - [17] . And yet, the results of these researches have not been prolific enough in relieving these problems. What has not been looked at was the fact that subcontractors are carrying out 85% of the work [18] . Thus, it is crucial to investigate supplier-contractor relationships in order to assure the success of Malaysia's infrastructure goals.
II. LITERATURE REVIEW

A. Construction Performance
Traditionally, a construction project is considered successful when it is completed on time, within budget, and of acceptable quality regardless of the complexity, size, and the environment within which it is constructed [19] - [22] . However, construction performance is subject to many variables and unpredictable factors. The performance of parties, resource availability, environmental conditions, and contractual relations contribute to construction performance [23] .
Based on the previous literature, most problems arose from contractors' inefficient site management, poor site coordination, improper planning, financial difficulties and problems with subcontractors [6] , [23] - [30] . This can be explained by the fragmented nature of the construction project which consists of numerous parties which in turn makes the project difficult to coordinate [31] , [32] . Each of the parties is involved at different phases of a construction project and differs in terms of work activities, technologies and experience [33] . Such complex relationships may adversely affect a project's performance or lead to disputes and confrontational relations between the parties if they are not managed properly [34] - [37] .
Moreover, the construction industry is a very competitive high-risk business. Many problems, such as poor cooperation, lack of trust and ineffective communication may result in adversarial relationships between contracting parties [38] . Besides, the shift of responsibilities from the client to main contractor through integrated contract has increased the dependence of main contractor on subcontractors. Kadir [39] argued that coordination problems between main contractors and subcontractors is a major hindrance to work progress. For instance, late issuance of revised construction drawings to subcontractors can cause rework due to construction errors. In order to perform effectively, contractors and their subcontractors must understand how their actions affect each other. This is because the parties in the construction project are interdependent and failure of any of the parties will seriously affect project quality and execution [34] . Latham [40] and Egan [41] reports suggested that construction performance can be improved through greater teamwork not only at the site and organizational level but also with clients and suppliers; which can be implemented through partnering. Besides, there is a consensus among researchers that supplier-contractor relationships may directly affect construction performance [42] , [43] .
There has been scant research undertaken to understand supplier and contractor relationships in Malaysia. Previous studies in Malaysia focused on issues pertaining to the causes of delay, procurement, construction methods, payment and defects [3] , [6] , [44] - [48] ; while empirical evidence in supplier-contractor partnering impacts on performance is still lacking. This is supported by Bemelmans et al., [49] who argued that most of the literature focuses on the aspects of partnering conditions, characteristics, barriers and subcontracting issues. Supplier-contractor research in the construction industry is still under-researched.
Critically, past studies include the main contractor and subcontractors together under the same entity [50] . It is a fallacy to assume that the main contractor and subcontractors are equal in nature. The main contractor who has financial capability will normally have more than one project at any time and is primarily concerned with the administrative and tendering works. In contrast, 89.5% of subcontractors are from small to medium-sized enterprises, which have unstable financial backgrounds and business management practices [28] . Thus, it is important to study supplier and main contractor separately and a study on supplier-contractor partnering within the construction industry is deemed necessary.
B. Supplier-Contractor Partnering
Normally, the winning contractor will always divide the project into multiple subcontracts; this is because the main contractor does not possess certain skills and expertise. Generally, 85% of construction tasks are executed by the subcontractors, thus subcontractor performance will determine the success or failure of any project [18] , [51] . Sambasivan and Soon [6] argued that a high degree of subcontracting often leads to a high risk of time overruns and causes inefficiencies to the local construction industry.
General contractor-subcontractor transactions involve a significant amount of uncertainty and the reliance on subcontractors places much stress on the subcontractor-main contractor relationship. 75% of total costs are derived from purchased materials and services [52] . Thus, the greatest potential cost savings lie within subcontractors emphasizing the importance of managing suppliers. The main contractors also believed that in order to perform productively, they have to work closely with subcontractors by developing closer working relationships [53] . Unfortunately, most of relationships between main contractors and subcontractors are often strained and adversarial [54] .
In order to overcome these problems, -partnering‖ is recommended to reduce the adversarialism between the parties by encouraging better integration and cooperation [55] . Numerous definitions of partnering have been derived from previous studies. Few scholars use partnering interchangeably with collaboration [56] . Nonetheless, the most referred definition was developed by the Construction Industry Institute (CII) which defines partnering as A long-term commitment between two or more organizations for the purposes of achieving specific business objectives by maximizing the effectiveness of each participant resources. This requires changing traditional relationships to a shared culture without regard to organizational boundaries. The relationship is based on trust, dedication to common goals, and an understanding of each other's individual expectations and values (CII, 1991) .
Previous studies on client, consultant and contractors relationships; indicates that partnering has a positive impact on project performance, not only with regard to time, cost and quality; but also improvement in profit margins and reduced litigations. Weston and Gibson [57] revealed that partnering project performs better than those projects managed in an adversarial manner. Moreover, partnering enhance better risk management within both upstream and downstream relationships which in turn help to improve user satisfaction [15] , [58] . Client-main contractor relationship is upstream while main contractor-subcontractor relationships is downstream [59] .
Akintoye and Main [42] ; Saad, Jones and James [60] indicate that project underperformance is caused by the main contractor tendency to focus on dyadic relationships between themselves and clients; neglecting the importance of subcontractors and suppliers. This is due to the financial funding and workload provided by the client. Saad and Jones (1999, as cited in Akintoye [61] ) highlights that downstream is the weaker link and needs to be improved if the full potential of supply chain management is to be realized. Furthermore, changes in client demands from just price to criteria like innovations, sustainability and speed require the main contractor to build a closer relationship with the subcontractors, thus emphasizing the importance and significance of managing suppliers [49] .
Therefore, this study intends to investigate supplier-contractor partnering impacts on construction performance. It attempts to fill in a gap in the knowledge by providing answer to whether poor performance among contractors and suppliers can significantly be reduced by adopting partnering approaches.
C. Partnering Measurements
Based on previous literature, partnering can be described by the elements of mutual trust, communication, long-term perspectives, problem solving, mutual objective and equity [39] , [43] , [53] , [55] , [56] , [62] . These attributes are chosen to measure supplier-contractor partnering for this study.
1) Mutual trust
Previous scholars have identified that partnering is a trust-based relationship [39] , [42] . Trust serves to combine the resources and knowledge of the partners and intended to eliminate adversarial relationships [55] . Each party should believe that the other parties are reliable in executing the work and fulfil their obligations [39] .
2) Communication
The construction industry are described as highly fragmented, interdependent and dependent on information sharing [63] . Timely accurate communication between the parties is crucial to achieve project success.
3) Long-term perspectives
Long-term commitment can be regarded as the willingness of the involved parties to integrate continuously to unanticipated problems [64] .
4) Problem solving
Construction projects involve numerous parties that possess different skills, goals and expectations. Hence, problems and conflicts are unavoidable during project execution [33] . Therefore, good problem solving is an important criteria to identify good partnering between the parties [59] .
5) Mutual objectives
Mutual objectives ensure that the interests of every party such as completing the project on schedule, within budget, increasing cost-effectiveness, sharing best work practices will be best served [33] .
6) Equity
The interests of all stakeholders should be considered when developing goals and risks and rewards should be fairly shared. There must be a commitment to satisfy each stakeholder requirement to ensure project satisfaction and success [65] .
D. Measuring Construction Performance
Project performance will be measured in terms of time, cost and quality. Although there are many ways to measure performance; time, cost and quality are often used to measure a project's success [66] . Atkinson [67] referred to these criteria as the -iron triangle‖.
1) Cost
Cost is the degree to which the general conditions promote the completion of a project within the estimated budget [68] . Cost is not only confined to the tender sum, it is the overall cost that a project incurs from inception to completion, which includes any costs arise from variations, modification during construction period and the cost arising from the legal claims, such as litigation and arbitration [66] .
2) Time
Time is the most crucial element in measuring project success and it is referred to the duration for completing the project. It is scheduled to enable the building to be used by a date determined by the client's future plans [69] .
3) Quality
Quality is defined as meeting the customer's expectations, or compliance with customer's specification in terms of appearance, performances, and reliability of the project for a given price range [70] . Bubshait et al., (1994) describes quality as meeting of the project's established requirements in term of materials and workmanship [68] .
E. Research Framework
The research framework was developed from past studies and is presented schematically in Fig. 1 . The independent variable for this study is supplier-contractor partnering and will be measured by mutual trust, communication, long-term perspectives, problem solving, mutual objectives and equity. Meanwhile, the construction performance will be measured by cost, quality and time.
(+) The hypothesis is that supplier-contractor partnering will have a significantly positive effect towards the construction performance.
F. Research Methodology
This research will be based on random sampling survey by using questionnaire. The questionnaire consists of three sections related to project and respondent information, partnering, and construction performance. It will be distributed among contractors from grade G6 and G7 in Peninsular Malaysia. The target population for this study is Supplier-contractor partnering Construction Performance 5,828 contractors and based on Krejcie and Morgan table [71] , the appropriate sample size is 361 contractors. The main contractors are chosen because of their experiences in dealing with subcontractors and suppliers.
III. CONCLUSION
For many years, the Malaysian construction industry has faced underperformance. The impacts have been significant with a tendency to decelerate the country's transformation into a developed nation by year 2020. Thus, to overcome these issues, this paper proposes a study to investigate supplier-contractor partnering impacts on construction performance.
